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(54) ACTIVE PHASED ARRAY ANTENNA 

(57)Abstract: 

PURPOSE: To provide an active phased array antenna which reduces 
losses by miniaturization of the circuit and has the whole of the circuit 
miniaturized and furthermore improves antenna characteristics. 
CONSTITUTION: An antenna unit has an antenna pattern 12 to be an 
antenna element formed on one face of a ceramic multilayered substrate 
10 sintered at a low temperature. A feed point 14 of the antenna 
element is electrically connected to an HIC part 26 consisting of a high 
frequency amplifying IC chip 20, a chip capacitor 24, etc., through a 
conductor of a via hole 16, an inner conductor 18, a bonding wire 20, etc. 
A shielding inner conductor 28 is provided between an antenna element 
and an HIC part. Copper or silver materials are used as materials of the 
antenna element and conductors such as an inner conductor. Plural pins 
30 for mechanical and electric connection to a mother board omitted in 
the figure are brazed on the ceramic multilayered substrate. Plural units 
obtained in this manner are attached to the mother board. 
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A. Relevance of the Above-identified Document 

This document has relevance to claims 1 and 5 of the 
present application. 

B. Translation of the Relevant Passages of the Document 

[001 1] 

[EMBODIMENTS] 

One embodiment of the active phased array antenna 
according to the present invention is described below with 
reference to the attached drawings. 

[0012] 

Figure 1 is a perspective view of a cross-section of 
the outer view of the major part of the active phased array 
antenna, according to one embodiment of the present 
invention. The reference numeral 10 of Figure 1 refers to 
a ceramic multilayer substrate. The ceramic multilayer 
substrate 10 is created by burning a ceramic material 
made of alumina powder or glass powder etc., at a low 
temperature, in the after-mentioned manufacturing 
process. One side of the ceramic multilayer substrate 10 
includes an antenna pattern 12 as an antenna element, 
formed from a low-resistance conductive silver-type metal, 
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such as a copper or a silver palladium. The antenna 
pattern 12 is conducted to a hybrid IC section (hereinafter 
referred to as a HIC section) 26, that is provided on the 
other side of the ceramic multilayer substrate 10, through 
a power supplying section 14 via a conductor of a via hole 
16, an inner conductor 18, a bonding wire 20 etc. The 
hybrid IC section 26 includes a high-frequency amplifying 
IC chip 22, a chip condenser 24 etc. 
[0013] 

Further, a shielding inner conductor 28 is provided 
in a wide area between the antenna section 12 and the 
HIC section 26. The inner conductor 28 is connected to 
the ground. A plurality of pins 30 are provided on the 
periphery of the other side of the ceramic multilayer 
substrate 10 for mechanical and electrical conduction to 
the mother board (not shown). The ceramic multilayer 
substrate 10 of the present embodiment is created as a 
package for containing the HIC section 26, that is covered 
by a cap (not shown). The surface of the antenna pattern 
12 may be processed to be moisture-proof and 
weather-proof by coating. 

[0014] 

Such a structure creates an antenna unit 32 that 
operates as a microwave IC with the antenna elements on 
the surface. As shown in Figures 2 and 3, a plurality of 
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the antenna units 32 are mounted on the mother board 34 
like LSIs, so as to create the active phased array antenna. 
Figure 2 is a plan view illustrating an active phased array- 
antenna in which transmission antenna units 32-TX and 
receiving antenna units 32-RX are alternately disposed in 
a matrix pattern. Figure 3 is a side view of the active 
phased array antenna shown in Figure 2. The mother 
board 34 is made of a printed board or the like to deal 
with a high-frequency. The mother board 34 includes 
such as printed wiring for connecting the respective 
antenna units, connection wiring to establish conduction 
with an external control circuit (not shown). 
[0015] 

The active phased array antenna with such a layout 
electrically controls a phase upon power supply to the 
respective antenna units 32 by the external control circuit 
(not shown), so as to carry out desired beam-forming, for 
example, change the beam radiation direction at a high 
speed. On this account, the active phased array antenna 
carries out phase processing after amplification by the 
respective amplifying circuit of the antenna units 32, 
thereby reducing the loss therebetween. Accordingly, the 
active phased array antenna can be decreased in size 
compared to the conventional antenna. 
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